Tryptase promotes human monocyte-derived macrophage foam cell formation by suppressing LXRalpha activation.
Accumulated mast cells in atherosclerotic plaques secrete a high level of tryptase that may participate in the pathogenesis of atherosclerotic disease by diverse pathways. However, the role of tryptase in the lipid metabolism of macrophages remains to be defined. In the present study, we found that the addition of tryptase into THP-1-derived macrophages increased both intracellular lipid accumulation and total cholesterol level. Tryptase promoting foam cell formation was also observed by transmission electron microscope. These effects were resisted by APC366, a selective inhibitor of mast cell tryptase. Tryptase dramatically resisted 22RHC induced activation of LXRalpha protein expression, which can be reversed by SAM-11 (a PAR-2-specific neutralizing antibody) and reduced LXRalpha, ABCG1, ABCA1 and SREBP-1c mRNA levels and ABCG1 protein level, which were all blocked by APC366. PAR-2 agonist also redeemed 22RHC stimulation to activate LXRalpha, ABCG1 protein expression, and mRNA levels of LXRalpha and its target genes in both THP-1-derived macrophages and primary human monocyte-derived macrophages. In primary macrophages that were first transfected with PAR-2 siRNA and then treated with tryptase, both the ABCG1 protein level and mRNA levels of LXRalpha and ABCG1 were higher than those in the control siRNA-treated cells. Taken together, our data clarified the PAR-2 expression of human macrophages and suggested that tryptase might promote lipid accumulation in macrophages and foam cell formation by suppressing LXRalpha activation via PAR-2/LXRalpha/LXRalpha target genes signaling pathway. This investigation sheds a new light on the role of tryptase in foam cell formation and pathogenesis of atherosclerosis.